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ABSTRACT

In this paper described common MPPT(Maximum Power Point Tracking) control algonthm,
Constant Voltage Control, P&O(Perturbation and Observation), IncCond(Incremental Conductance), and
investigated it's efficiency. Through simulation and efficiency evaluation, analyze the steady/transient
states characteristics and efficiency of control algorithms respectively. Also, To high-efficiency
proposed Two-mode MPPT control for improve on the existing control algorithm. Moreover, this paper
suggested a topology for MPPT measuring efficiency and a method of examination.
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PV array characteristics
curve with insolation

1) Voltage-Power curve
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2) Voltage—-Current curve
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Journal of the Korean Solar Energy Society Vol.21, No. 1,

3.5 Two-mode MPPT ¢38Z&

Two-mode 21101 e HgHA] ool
29789 883 FUsletr] Yoo Ate
ook AFlA P&OY IncCondHhyo] W
Artol| A PAHAA AR Edo| A O
oz EXo] o UalgFoA YAAUA ] WP
0Z Ao} FHE WA= ot o] W
tigt £4EE 18 63 2t

o] &daeFE YAFFAME o] 83tAY A
FS 7D YA oE upbpe] e A4
ANA Aoy FHE WAL = Sl

‘ Sense VIK). | {k), § ]

T |
l = vlwnwwlw[

Fig. 6. Two-mode MPPT algorithm flowchart

oll

+—§-—

4. MPPT 22AIE EIIE

2 Aol MPPTE 447 o ¢4 58
2 goby) AF N7l kel 274

4.1 MPPT &%

MPPTE&2 HYAA offo]9] [-VEALR
AQEE JdiEgd gl dAz AHHAAH
Aol MPPTAIO)7)5¢ H&3t5e Wl Tols
A AFe ulgd 43n, dud 4 B2 Y

ERE g itk



Two-Mode MPPT €12l a4+ 2L A%/ / BHEE <

P
Dumpr= PBVV . (6)
7uer - MPPTEE

Pyax  HEAA I-VEALE ZARHE Hof A
Py © UHEZF HAE wolEQ) AY

nupr = YEFHOE 090~0993=9 HYE
grE3lddo MPPTA 7158 o] %353
AT iy #ddd 4 gk

42 Alguby

MPPT9 &&34< A% AFALHIZ +
A< 38 79 JERIY ¥ TERE Sw,
= Al¥ Zo= OFFZ 82 SWpS Swne

T ST & 39 MR gy

2 ARESHA %31 A%
AExN02A DuEFALY AYG 2 Fo&
AAoZE HAsY, 2)AFAYL vjAN 4
13 Aejol A JAHE ESZAY(FEAY)o)
=g o8 HLE AFAHYS A% F
$ 7t AT 10%9] ez 7]
o QAT 5%, 50%, 25%, 12.5, 5%
%2 AAAE vt ST F UEE 3
193 A%,

A IRIHEHE AFE8os A3,
25 7FAVIEE 100%, 75%, 50%, 25%, 125%,
5% % 0%E AAT A a)edHEHY

r'>~l

i N o X rr
o dt Y o
rol L N

ro (Y ot

[‘n-l ..101.

1

ha|

-

Ju
V)

-

| meim |
(FFT® ) |

Fig. 7. Topology of MPPT efficiency measuring
system

16

AF08AY Ppe S 18O AIHEEAYEE
2731, b)A (6) sl MPPTEE= ALt
3t} B8 Py T ARRSRALR) 3 BRI A]9
[-VEAH 2R &3l ARAdd 443

HHE AT F834 2 7ISFEL 1)UHEH
o] ARYHAHE A3 2)UWEY AR
A% AFYHARE 7153 Hrivied 4
{3ty HrplEe 0.5~09FEE wEsioof
i},

o] wj Fof & HL& AZFV|E HEXE ASE
o AFEAFY] 4% 2 Pyl B85
A3k S7IUAMEE ®gle] AIZRE Tl 9ty
MPPT &&33Ad 2at8R102 24317 o
B S22 71 Be3 AZ7]Y A¥Ee
HA% 05%A=Y ASAEY AZVNE ARRs)
ofof g},

5. 21} &

5.1 AlEdHeld A3}

£ Ao 3RdA A58 MPPT A7)
& A& A At MPPT 8824 Al8¥7
Moz zbzhe] MPPT Aol ¢xeEe] 8854
o thsle] AlEHoldE Fate] vlw FA3Th
StollMe] zt aElEol TAsM FEe A}
S oo Yehlilen ofgole 2k U4
siti X YAtET FSHE JPA AlFe B
g YeRfSI

a8 8 9 10+ 19 3¢9 JE=E 7S 4
Floly AA Al Fsjo] met ol o]
B2&kW)elAM U 4 e Hd Agd MPPT
g 5P T U2 AYE vlwstd 1 a9t o
AV @5ES 72 Jepdoh 19 9, 10914 ¥
b A O9 83 gon® Aeksigith

AEHOIA dY AL AHETE FAUA
oAl 0~30W, P&0O MPPTA] 0~2W, IncCond

sh=ef 2ol X1 5tE| =28 Vol. 21, No. 1, 2001



Two-Mode MPPT ¢1uglZ& dF

R EEHPH/ BHEE 9

) DO Real power

......................

Solaay power

Fig. 8. Simulation results of constant voltage
control MPPT

THK

MK L,

160K

________________________________________________________________________________________________________

results of P&O MPPT

Tim ()

Fig. 10. Simulation results of IncCond MPPT

Journal of the Korean Solar Energy Society Vol. 21, No. 1, 2001

SERSE 2
{W] PSOLAR

g B %W |

| |
2 ] 2 § h VICELU?EF VCE‘LL
:,N o e ﬂiﬂ T
“ggq Z. | P WY MAUHFNW WIVTVEVEVEIVVLRY
8 & &
2] s 8 o
R T 0.08 a.16 0.24 0.32 0. 40
Fig. 11. Simulation results of constant voltage

MPPT control in the utility interactive

inverter.
g g R
M|l &) m F’SOLN{—%

|~

gl 8l 3 !
o - VJCE{K_"HEF VCELL
ey W‘ | HUU
g B
gl &) B

Q.00 D.089 Q.18 < Q.24 Q.32 0. 4{

Fig. 12. Simulation results of P&O MPPT
control in the utility interactive

270

-
=

VCELL
250 280

240

&3t

S

2270

VCELLREF
250 260

240

230

S

inverter
7
rV'WWWV“MV'\/PSOLAR

g V‘\{U‘V"‘VVVV‘

iy
o -L_LLU‘ VCELLREF VCELL
7e I

S U UGULL VUVUUU YV Vyvvvy vy

a

Y

AWANARNARANARRAN AN
Z
0.00 c.08 n.16 T 0.24 0. 32 0.49

Fig. 13, Simulation results of IncCond MPPT
control in the ultility interactive
inverter |

17



Two-Mode MPPT €1g]& 93 o

ESHPY / Bl 2

MPPTA] 0~15W oo} A4 Hgst FF04t
7 e AE ¢ F don 0329 04%A 9
Abg F8A] IncCond®de] ThE o) vl
MPPE o & FF3la Jer ool gz
A AR RS O 2L ¥ 4 U

318 11~13c 23984 ASFAY WY
g AlEgod & AFE YEpd Aot Y
Agal ARZ A7) 93t ACSLE Akg—a}ﬁq

I8 11~132 0.18%0A GANFS 100~ 75
W/m' o8 ZANAL ue J}ﬁéolﬂl LA
of MPPTA ZHH=rt & ¥HH P&O
MPPTY IncCond MPPT9| nvls) Hojd=do] oF
4~10WAE 24 U8 ¢ F ddeH
IncCond MPPT¢EE0] 71 BE HYE ¥
283 Ao drkE dEA 7Pg w2 MPPH
& Zol S & UMk

by, 99 1% 8~138 53 &S AZ
3 & A3}l MPPT Aol A &34 IWH
A EEo] HARAE Wl e F= 9 A
A}t AlojA] 87%, P&OA] 91%, IncCondA] 93%
2 UeE AL & F U AAHYA O W
Boie P&OY IncCond o] #74W3lA] o
28 A5S Hole AL ¢ 4 A

52 )J;ﬂ ;q}.ell _"anl_c_q )stlg-:

99 WES EdE ¢ AEFolH © AR
A oea 22 A9E 4S ¢ e 71
of JeRiAt

¥ 1oMe 74 €ugdEz IAES WA
AN A ABHolA uolelg Ax AY Az
& MPPT 2&[%]2 Jeiith 433 53 ¢
& ARE BAF Aat Aol 30% o)AdollA
© IncCond We] t& Aojel nvls| &850
A veua 2EAEE AARE 30% o)X
© YAHAYOE Aoele Aol ¥ U2 &S
4 deE ¥ F STk aEla AlEE A
A LAZE7} 10%0]std A5 2HHEe ¥

18

Table 1. MPPT efficiency characteristics for
Insolation
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